MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBICOKOTEMIIEPATYPHBIE KOMIIO3UIIMOHHBIE MATEPHUA/JIBI

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A2 TEXHOJIOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB 1

IMPOM3BO/CTBA PAKETHO-KOCMUYECKOM TEXHUKU

Kadeapa-pa3padorunk paboueit A2 TEXHOJIOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB 1
NporpaMMabl IIPOM3BO/ICTBA PAKETHO-KOCMMWYECKOWM TEXHUKU
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
Hunos Anekceit CepreeBud, K.T.H., AOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBICOKOTEMIIEPATYPHBIE KOMITIO3UILINOHHBIE MATEPUAJIBI

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.1 — croco6HOCThL paBpa6aTLIBaTb, OCBavBaTb U BHEAPATH TEXHOJ/IOTUUECKHKE TIPOLIeCChl 1 MaTepHraJ/ibl
[AJi TIDOU3BOACTBA KOMITIO3UTHBIX KOHCTPYKHHﬁ, MO e/IMPOBATh TE€XHOJIOTUYECKHE TMMPOoLeCChl TIIPOMU3BOACTBA
paKETHO-KOCMHHECKOﬁ TeXHUKHU

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:

IICK-4.1
3HAHUA:
METOZVK Y paljuOHa/IbHbIX IPUEMOB U3TOTOB/IEHUS U3/e/TNi paKeTHO-KOCMUUEeCKON TeXHUKU U3
BBICOKOTEMITePaTyPHBIX KOMITO3ULIMOHHBIX MaTepyasos;;
YMeHUs:
pa3pabarbiBaTh U OQPOPMIIATE TEXHHUUECKYIO JOKYMEHTALIMIO Ha U3/[e/TUS PAKETHO-KOCMUYe CKOH
TeXHUKHW U3 BBICOKOTEMITEPATYPHBIX KOMITO3UI[MOHHBIX MaTepHasioB;;
HABbIKU:
TIPUMEHSTh TeXHOJIOTUM U3TrOTOB/IEHUS U37le/TMM PaKeTHO-KOCMHUYeCKO TeXHUKH U3
BBICOKOTEMITepaTyPHBIX KOMITO3ULIMOHHBIX MaTepyarsoB.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuyunmaa BBICOKOTEMITEPATYPHBIE KOMITO3UITUOHHBIE MATEPHAJIBI siBisietcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJEHUE, DOU3BUKA, YCTPOMCTBO n OYHKIIMOHUPOBAHUE
KOCMHMNUYECKUX AIIAPATOB, KOMIIO3UIIMOHHBIE MATEPUAJIbI C METAJIJINYECKOM
MATPUIIEN, TIPOU3BOCTBEHHBI KOHTPOJIb 1 IEGEKTOCKOITNS KOHCTPYKIIUHN U3
KM, CBAPKA U1 POACTBEHHBIE ITPOLECCBHI, TEXHOJ/IOI'NSA ®YHKIMOHAJ/IBHBIX
IMOKPBITUI, COIPOTUB/IEHUE MATEPUAJIOB, TEXHOJIOTMYECKASI TIPAKTHKA,
TEPMO/IMHAMUKA, IVTAHNPOBAHUE JKCIIEPUMEHTA, TEXHOJ/IOTUA
KOHCTPYKIIMOHHBIX MATEPUAJIOB, MATEPUAJIOBEAEHUE KOMIIO3UIIMOHHBIX
MATEPUAJIOB, COEJJUHEHUE KOHCTPYKIIMI U3 KOMITIO3UIIMOHHBIX MATEPHUAJIOB,
BBEJEHUE B CIHEINUWAJIBHOCTb, MEXAHUYECKAfI MW ©®U3NKO-TEXHUYECKASA
OBPABOTKA KOMIIO3UIIMOHHBIX MATEPHUAJIOB, KOHCTPYKIINU PAKETHO-
KOCMMYECKON TEXHUKW W3 KOMIIO3UIIMOHHBIX MATEPHWAJIOB, TEXHOJIOT'US
IMPON3BOJCTBA W3JIEJTUIA PAKETHO-KOCMUYECKOH TEXHUKU n3
KOMITO3UIIMOHHbLIX MATEPUAJIOB, METPOJIOT'A n OCHOBBI
B3AVUMO3AMEHSIEMOCTNA, CHUCTEMBI TEXHOJIOTMYECKOM IIOoArOTOBKU
IMPOMN3BOJACTBA, OCHOBbBI KOHCTPYUPOBAHUS KOCMMUYECKUX AIIIIAPATOB,
TEXHOJIOTUA MAIIMHOCTPOEHUWSA, YCTPOMICTBO n OYHKIIMOHNPOBAHUE
JIETATEJ/IBHBIX AIITIAPATOB, IIPOEKTUPOBAHUE KOCMUYECKNIX AIITIAPATOB, XUMUSA
IMO/IMMEPHBIX CBSA3YIOIINX, PAKETHAA TEXHUWKA, ITPOM3BOJCTBO W3AEINUN
PAKETHO-KOCMMWYECKOWM TEXHUKM.

[penBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa u3yueHus JUCLATUIAHBL:

¢ OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBeHHOHAyUHble U 00LeMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTeMaTH4yeCKOro aHa/lv3a U MOZlelIMpOBaHus, TeOPETUUYEeCKOTO 1 SKCIIePUMEeHTa/IbHOTO UCC/Ie/JOBaHHS B
rpoeccoHaMBHON JesiTe/IbHOCTH

¢ OIIK-3 — CriocobeH yuacTBOBaTh B pa3pabOTKe TEXHUUECKOM JOKYMEHTALIUH, CBSI3aHHOM C
ripodhe CCUOHATBHOM JiesITeTbHOCTRIO C MCTIO/h30BaHNEeM CTaH/IapTOB, HOPM U TIPaBUIT

¢ OIIK-5 — CrniocobeH UCIO/b30BaTh COBPEMEHHbIE MTOX0/IbI U METO/[bI PeIlIeHHs TIPodheCcCHOHATBHBIX
3a71au B 00/1aCTH aBUALIMOHHOW M PaKeTHO-KOCMHYECKOH TeXHUKH, BKJIIOUast yIpaB/ieHHe TIPOeKTaMu
CO3/IaHUs HOBBIX 00pa3Lj0B TEXHUKH 1 YTHIU3aLWH YCTapeBIINX

¢ OIIK-6 — CrniocobeH aHamM3UpOBaTh, CUCTEMAaTU3UPOBaTh 1 000011[aTh MHGOPMALMI0 0 COBPEMEHHOM
COCTOSIHUU U TIePCIIeKTUBAX Pa3BUTHS paKETHO-KOCMUUECKOW TeXHUKU

e TICK-4.1 — Cnocoben pa3pabaTbiBaTh, 0CBAaUBAaTh U BHE/PATh TEXHOJIOTHUECKHE IIPOLIECChI U
MaTepuaJbl AJis IPOU3BO/CTBA KOMIIO3UTHBIX KOHCTPYKLMM, MOZIe/TMPOBaTh TeXHOJIOTMUeCKUe MPOLieCChl
TIPOM3BOJCTBA PAKETHO-KOCMUYECKON TEXHUKU

¢ TICK-4.2 — CniocobeH pa3pabaThIBaTh ¥ peajiM30BbIBaTh KOHIETIIIMY TEXHOJIOTMUECKOH ITO/[TOTOBKH U
COTIPOBOXK/IeHUs IPOU3BO/CTBA KOMITO3UTHBIX KOHCTPYKLIMM pakeTHO-KOCMHAYeCKOi TeXHUKH

¢ TICK-4.3 — CniocobeH pa3pabaTbiBaTh, 0CBaUBaTh U BHE/PATh TEXHOJIOTHUECKHE MPOLeCChl COOPKU 1
WCTIBITAHUK KOMITO3UTHBIX KOHCTPYKLIMM paKeTHO-KOCMHUUECKOM TEXHUKHU

¢ TICK-4.4 — CnocobeH obecrnieurBath ()yHKLIMOHHUPOBAHHE TIPOM3BO/CTBA PAKETHO-KOCMHUECKOH
TeXHUKHU B COOTBETCTBUH C [IeHCTBYIOIell KOHCTPYKTOPCKOM, TeXHOIOTMUeCKOM U HOpMaTUBHON
JIOKyMeHTaL[1el, TeXHUUeCKoe PYKOBO/JCTBO MPOW3BO/ICTBOM PaKeTHO-KOCMHUECKOW TeXHUKHU

¢ [ICK-4.5 — CriocobeH NnpuMeHsTb COBpeMeHHbIe HayuHble U 00L[eTeXHuUeCKHe TOAX0/bl U 3HAaHUS B
00/1aCTH TTPOEKTUPOBaHKSI, KOHCTPYHUPOBAHUS Y (QYHKIIMOHUPOBAHUS PAKETHO-KOCMUYEeCKON TeXHUKH

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPEMEHEM, BLICTPAUBATh U PEAM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTUA HA OCHOBE TIPUHIIUIIOB 00pa30BaHUs B TeUEHUE BCE >KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa311en 1. BblCOKOTEMl’lepaTylexle KOMITO3UI{HOHHBIE MaTepHuaJibl C yrﬂepom—loﬁ
Marpuuei. 1. O6mias XapaKTepUCTHKa BOJIOKHICTO-apMUPOBAHHBIX YI/IEPO/i-YIIEPOHBIX
KOMIIO3MLIMOHHBIX MaTeprasoB (YYKM) 2. Turbl yI/iepofHbIX apMUPYIOLMX BOTIOKOH,
ucnonb3yeMeix B YYKM 3. BoloKHHUCTBIe apMUpYIOIIie CTPYKTYpBI A1t Y YKM 3.1.
Knaccuduxkanust KM o cxemam apmupoBaHus 3.2. MHOroHaripas/ieHHble apMUPYOLLe
CTpyKTypbl Y YKM 3.3. XaoTuuHble apmupytoljie cTpykTypsl Y YKM 4. Texnonoruveckue
4 8 MeTOo/bI U nporiecch! noayyenus Y YKM 4.1. O6ugas cxema 4.2. XKuzkodasHbie MeTOzbI 58 23 15 8 35 35
noyuennst YYKM 4.2.1. O61jast xapakrepucTuka 4.2.2. Kap6oHu3awyst MpornuTaHHbIX WK
OTBep)KZIeHHBIX 3aroToBOK 4.2.3. I'paduTH3aLyst KApOOHN3UPOBAHHBIX 3arOTOBOK 4.3.
Ta3odasHble MeTogbl nonyuenuss YYKM 4.3.1. O6uyasi XxapakrepucTrka 4.3.2.
W3otepmuueckuii metog CVI 4.3.3. TepmorpaguenTHbiii Metog CVI 4.3.4. Metogpt CVI ¢
TIPUHYAUTeNTbHON (ubTpanueii 4.4. KombuHupoBaHHbIe MeToAb! omydeHnst Y YKM 4.5.
CaoiictBa YYKM M IyTH X y/y4dIleHus.
Pa311en 2. BblCOKOTEMl’lepaTylexle KOMITO3MI{HOHHBIE MaTepHuaJibl C KepﬂMPl‘-leCKOif'l
marpuuei. 1. Obmias XapaKTepuCTHKa BOJOKHHCTO-apMUPOBAHHBIX KePAMOMATPHUUHbIX
komno3utoB (KMK) 2. Turbl apMUpYOLMX BOJIOKOH, Ucnonb3yeMbix B KMK 2.1.
HenpepsiBHble kepamnueckre BosokHa st KMK 2.1.1. Kap6ugokpemHueBble BosiokHa 2.1.2.
TyrornaBkre OKCH/HbIe BOJIOKHA 2.2. HUTeBHHbIe MOHOKPHCTaIBI 2.3. YIIepojHble
4 8 BosiokHa 3. TexHo/Ioruueckie MeTo/bl U rporecchl nonyueHus KMK 3.1. O61iast cxema 86 o 24 18 44 65
nosyueHus usgenuii us KMK 3.2. TeepzodasHeie meTozs! 3.3. JKugkodastsie Metozpt 3.3.1.
Tponutka pacriiaBom MatpuLbl 3.3.2. MeTo/i, 0CHOBaHHBIH Ha Mpo/IM3e
OpraHoMeTa/UTMueCcKuX rnonmumepos 3.3.3. MeTog xkuzikodasHoro cumiLppoBanus 3.3.4. 30/1b-
resib TexHOoruH 3.4. T'a30- 1 napocdasHelie Metob! nosyueHus KMK 3.4.1. T'azodastble
metozbl 3.4.2. TTonyuenne KMK c kap6uokpeMHIeBOi MaTpHLieii MeToz0M napoda3sHoro
cumLpoBanys 3.5. CpaBHeHMe pasHbIX MeTozioB romyueHnss KMK.
Bcero 3a 8 cemecTp 144 65 39 26 79 100
Bcero no gucuuniMHe 144 65 39 26 79 100
3.2. AyAuTOPHBII NPAaKTUKYM
N Homep u Oonem,
o
n/n HaHMeHOBaHHue Tema MNPAKTHYE€CKOIr'o 3aHATUA ayp.
pa3aeia JUCIUI/INHbI JacoB
YrnepogHbie BosokHa 1. OO61Iye rnpe/icTaBieHNs 0 CTPYKTYpe
1 Pazpen 1. YIJIepOLHBIX BOJIOKOH 2. MeTozbl IPOU3BO/CTBA YITIEPOAHBIX 4
BricokoTemeparypHbie|BOIOKOH 3. Knaccudukarys v cBOHCTBa OCHOBHBIX THIIOB
KOMITIO3HMLIMOHHBIE y1/iepOoJHbIX BOJIOKOH.
MaTrepuabl C [Mpumenenve YYKM 1. YYKM B pakeTHO-KOCMHUUECKOU U
2  |yIiepoAHOM MaTpULieU. |aBHaljMOHHOM TexHUKe 2. Y YKM B BBICOKOTEMITEPaTyYPHOM 4
obopyznoanuu 3. YYKM B mequiuHe
Pa3,qen 2. OL[EHKa Cl)I/IBI/IKO-MEXaHI/ILIECKI/IX n Tel'IJ'IOCl)I/IBI/I‘-IECKI/IX XapaKTepHUCTUK
BricokoremneparypHabie KMK 1. ®usuko-mexanndeckre cBovictBa KMK mnpu moBbilleHHbIX
3  |KOMITO3ULIMOHHBIE Temneparypax 2. KMK c noBbIllIeHHBIMU Terio(pu3nueCKUMU 5
MaTepHraJibl C cBoMcTBamu 3. [TokaszaTeu TeryioBOM H3ﬂyaneﬂbHOﬁ CII0COOHOCTHU
KepamuueCKOi KMK
MarpuLeu. Pa3aBrKHBIE U HEOXJ/TAXK/IaeMble HACAKU COTUIOBBIX 0/10KOB JKP/I 1
POTT u3 KMK 1. OcHoBHbIe Tipo6sieMbl CO3/jaHUsT Pa3ABWKHBIX U
4 HEeOXJIaXK/JaeMbIX HacaJkoB coruioBbix 0/0koB XKPI v PATT u3 KMK 5
2. COBpEMEHHLIﬁ OIIBIT 1 OCHOBHbIE TeH/IeHITUN CO34aHUA
Pa3JBIKHBIX U HEOX/IaXK/JaeMbIX HaCaJIKOB COTUIOBbIX 6/10k0B XKP/T 1
POTT 3z KMK
Kopryca YKPII manoit Taru u3z KKM 1. OcHoBHbIe TIpo6ieMbl
5 co3panus kopmycos JKP/] masoit Taru us KMK 2. CoBpeMeHHBIN 4
OTBIT ¥ OCHOBHBIE TeH/IeHLIMHU Co37aHus KopitycoB JKP/l Manoil taru
n3 KMK
6 JreMeHTHI pakeTHO-KocMuueckor TexHUKU U3 KMK 1. DnemeHTsI 4

TEIUI03allIUThI U BHEILIHKME KOHCTPDYKTUBHbIE 3/IEMEHTLI
MHOT'0PA30BbIX KOCMHUUYECKUX JIETATE/IbHBIX allllapaTOB U

6
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TUIeP3BYKOBBIX JIeTaTe/bHBIX anmnapaToB 2. Pa3BepTeiBaeMble
TeIUI03allUTHbIE SKpaHbl U TOPMO3HbIE yCTPOHCTBA KOCMUYECKUX
JleTaTe/IbHBIX arraparos 3. Ynpasssomuye 3akpbulki u3 KMK 4.

)KapOCTOﬁKHe 3JIEMEHTBI TPEHUA U KPEIVIEHHS

Bcero 3a 8 cemectp 26
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Copep)kaHue yueOHOro 3aiaHus
n/n pa3jesna JUCIUILTUHbBI 4acoB
Ei?ﬁ}](]oi’eMne ATVDHBIE 1. IToaroroBka K jekiuu 2. [ToATOTOBKA K MpaKTHUeCKon
1 KOMIIO3H I/IOHIl-:I)I;;Feyf/[ ATEDHAIBI C pabore 3. OdopmsieHre oTUeTa M0 pakTHUeckou pabore 4. 35
e rep BrinonHeHue cxeM, rpadyKoB, PUCYHKOB, iarpaMm
YI7IepOJHON MaTpuULIeH.
E?jggEoZT.EMne ATVDHBLE 1. IToaroroBka K nekiuu 2. [ToATOTOBKA K MpaKTHUeCKoH
2 KOMIIO3H Homl;{);eynpaaTe HAUTBL C pabote 3. OdopmsieHre OTUeTa M0 IpakTHUeCcKol padbore 4.| 44
HHOH P! BrinonHeHue cxeM, rpadyKoB, PUCYHKOB, iiarpaMm
KepamMHUueCcKoi MaTpuLeit.
Bcero 3a 8 cemectp 79
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUII/IMHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 3 4 5 6 |7 8 9/10 11 12 13
8 Ortu. o 13 Ortu. 1o 13 ANy Ortu. no I13 Op Ortu. o I13

YcnoBHble 00603HaYeHMS:
¢ TP — nuiarHocTHYecKas pabora;
¢ Otu. 110 I3 — oTueT 110 NpakTUYeCKOMY 3aZlaHUIO.

cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;

® OTYET I1I0 ITPaKTU4Y€CKOMY 3d[ldHHIO.

® 5S5K3dMeH.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B VCKPETHBIE BpeMeHHbIe NHTepPBasbl B
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. . Kynuk, A. C. Hunos. . TexHO/10TMs1 KOMITO3ULIMOHHBIX MaTepHasioB C YITIepOAHON MaTpuLie.
CII6.FI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2021, 50 3k3.

2. B. U. Kynuk, A. C. HunoB. . ApMUpYyOLiie BOJIOKHA [/1s1 KOMITO3UL[MOHHLIX MaTepuanoB. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2019, 49 k3.

3. B. U. Kynuk, A. C. Huos. . TexHO/IOTHST KOMITO3UI[MOHHBIX MaTepHajioB C KepaMUUeCKO MaTpHIiei.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2017, 36 3k3.

4. B. 1. Kynuk, A. C. Hunos. . Kepamuueckue KOMIIO3ULJMOHHBIE MaTePUasibl B TEIJIOHAIPY>KeHHBIX
3/IeMeHTax pakeTHo-kocMuueckoi Texuuku. CI16.BT'TY "BOEHMEX" um. 1. ®@. YctuHoBa, 2018, 41
3K3.

5.2. [ononHuTe/bHas MTeparypa 1o AUCLUILIIHE:
He Tpe0OyeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. Borpocst 060poHHO# TexHukn. Cepust 16;

2. Tecdopmariyist ¥ pa3pyliieHHe MaTepyasios;

3. EcTecTBeHHbIe U TeXHUYECKHE HAYKY;

4. V3BecTusi PoCCHIACKOM aKaZieMUY PaKeTHBIX U apTH//IEPUHACKHUX HAYK;
5. MeTa/yioBe/ieHe U TepMUUeCcKasi 00paboTka MeTasljIoB.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://urait.ru — I'naBHasi — O6pa3oBarensHas matdopma FOpaiiT. []is By30B U CCy30B.;

2. http://e.Janbook.com — 3BC JlaHs;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YcTuHOBA.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:

1. Texakcnept — MiH(opMalMOHHBIH TTOPTas TEXHUUECKOTO peryarpoBanusi: HopMel, paBusia, cTaHapThl
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:

. WinDjView;

. Adobe Reader;

. KOMITAC-3D V17,

. DjVuReader;

. Google Chrome;

. Mathcad Education - University Edition Term;
. Matlab 2015a SP1;

. Microsoft Office;

. PTC Mathcad Prime 5.0;

. SolidWorks 2015 R5.

S LOONOOUThA WN -

—_



5.6. 'adopmaliioHHBIe TEXHOIOTHH:

B3anMogielicTBre ¢ obyuarorumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

NOOUh WN -

8.

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

. Makets! JXP[ (P-107, 8144, 5112, P[1-253);

. O6pas1pb! n3zie/nii 13 KOMITO3ULMOHHBIX MaTepHasoB;

. ITpoexTop;

. MeTtannorpaguyeckuii MUKPOCKOIT;

. Teepgomepel Pokseia;

. Mukpo-tBeppomep [IMT-3;

. CTeH/i Ha OCHOBe Mo/eJieil [7i OTIMBOK U OT/IMBOK, TIOyUYeHHBIX 110 TeXHOJIOTHUeCKUM TpoLieccaM

JIUTENHOTO TIPOH3BO/ICTBA;

ITnakathkl, 00pa3sLibl CBAPHBIX U31e/IHH;
WinDjView;

Adobe Reader;

KOMIIAC-3D V17;

DjVuReader;

Google Chrome;

Mathcad Education - University Edition Term;
Matlab 2015a SP1;

Microsoft Office;

PTC Mathcad Prime 5.0;

SolidWorks 2015 R5.

6.3. IIpouee:

1.
2.

pabouee MeCTO Tpero/iaBare/isi, OCHaIlleHHOe KOMITBEOTEPOM C JOCTyrioM B VIHTepHeT;
pabourie MecTa CTY/IeHTOB, OCHAIIlEHHbIE KOMIIbIOTEPAMHU C JOCTYNOM B IHTepHET, npe/jHa3HaYeHHbIe
[71s1 pabOThI B 3/1EKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
BBICOKOTEMIIEPATYPHBIE KOMITIO3UIIMOHHBIE MATEPUAJIBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminia BBICOKOTEMITIEPATYPHBIE KOMITIO3UIIMOHHBIE MATEPHWAJIBI sBrnsieTcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcruHoBa kadezapoir A2
TEXHOJIOTUN  KOHCTPYKIIMOHHBIX MATEPUAJIOB U TIPOUM3BOJACTBA  PAKETHO-
KOCMUUECKOW TEXHUK.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-4.1 criocobHOCTL pa3pabaTbiBaTh, OCBAWBATH M BHEJPSATH TEXHOJIOTHYECKHe MPOLeCChl U MaTepyasbl JJist
TIPOM3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIUM, MOZeNMpOoBaTh TeXHOJOrMUeCKWe TpoLiecCchl IPOM3BOACTBA
PaKeTHO-KOCMHUYeCKOM TeXHUKH.

CogeprkaHue AWCLUIUIMHBI OXBaThIBaeT KPYyI' BOIPOCOB, CBSI3aHHBIX C C T@XHOJIOTHMEN NMPOU3BO/CTBA M3/ e/Iuil
PakeTHO-KOCMHUYECKOM TeXHHUKH U3 BBICOKOTEMITePaTYPHBIX KOMIIO3UL[MOHHBIX MaTepyasoB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI
MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHA (39 u.), TpakThueckwe 3aHATHS (26 4.), camocTosiTeslbHas paboTta
cryzaenta (79 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
BBICOKOTEMIIEPATYPHBIE KOMITIO3UITNOHHBIE MATEPUAJIBI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 65 4. ayJUTOPHBIX 3aHATUM, U 79 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue paboTbI

PexkomMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazpaen 1. BeicoKoTeMIepaTypHble KOMIO3UIMOHHBIE MaTepHaJIbl C YIVIEPOAHOUH M

aTpuIe.

1. Tlogroroeka K ynekuuu 2. [Toaroroska K
npakTHueckou padbote 3. OdbopmiieHre

B. 1. Kynuk, A. C. Hunos. . TexHonorus
KOMITO3ULIMOHHBIX MaTepPUasioB C YIIepOIHOM
marputeii: CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2021 (1, 2, 3,4)

OTYeTa 1o TPaKTUUeCcKou pabore 4. B. 1. Kymuk, A. C. Huios. . Apvmpyiomue 35
BrimonHeHue cxeM, rpadyKoB, PUCYHKOB, .
BOJIOKHA [I/11 KOMIIO3ULIMOHHBIX MaTepyasoB:
Avarpamm CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa,
2019 (4)
Wroro mno pasgeny 1 35
Paspes 2. BeicoKoTemIiepaTypHble KOMIIO3UIIOHHbIE MaTepHaJ/ibl C KepaMHUUeCKOoH MaTpHuIiei.
B. 1. Kynuk, A. C. Hunos. . TexHonorus
KOMIIO3ULIMOHHBIX MaTeprasoB C KepaMHUueCKoi
1. TTogroroeka K Jyiekiuu 2. ITogroroeka k | marpuueii: CITI0.BI'TY "BOEHMEX" um. /1. ®.
npakTHuueckoii pabore 3. OdopmiieHue YcruHoBa, 2017 (1, 2, 3)
OTUeTa Mo NpakTUu4yeckou pabore 4. B. U. Kynuk, A. C. Hunos. . Kepamuueckue 44
BrinonHeHue cxeM, rpayKoB, PUCYHKOB, KOMITO3ULIMOHHbIE MaTepHrasbl B
JuarpamMm TeIUIOHarpy’KeHHbIX 3/leMeHTax paKeTHO-
kocmuueckor texauku: CIT6.BI'TY "BOEHMEX"
vm. 1. ®. Ycrunora, 2018 (2, 3)
Wroro no pa3geny 2 44
12 21316



IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
BBICOKOTEMIIEPATYPHBIE KOMITO3ULIUOHHBIE MATEPUAJIBI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

OT4eT N0 NPakTUYECKOMY 3a/JaHUI0

[TepeueHb MpaKTUUECKUX 3afaHUM BXoAUT B Y MK JUCIUTIIMHbI
OTueT 1o NpakTHUeCKol paboTe MpeCTaB/IseTCs B IIeUaTHOM MM B 9JIEKTPOHHOM (TI0 KOPITOPAaTUBHOM I10UTe)
(opmare, rpeslyCMOTpeHHOM 111a6/I0HOM OTUeTa TI0 TPaKTUYeCKol pabore. 3aruTa oTyeTa MPOXoAUT B hhopMe
JIOKJIa/la CTY/IeHTa 0 BBIMOJHEHHOH paboTe ¥ OTBETOB Ha BOIIPOCHI MPEno/jaBaTe/isl.
B ciiyuae eciii otuet ohopMiieH B COOTBETCTBUH C TIPeAbABIAEMbIMUA TPEOOBAHUSIMU M CTYZIEHT OTBEUAET Ha
MOCTaB/IEHHbIE BOMPOCHI, MMPET0/iaBaTe b IPUHUMAET MPAKTUUYECKYIO PaboTy.
OTueT He MOXXET OBbITh TIPUHAT M TO/JIEXKHUT A0PabOTKe B CyUae:
* OTCYTCTBUSI HEOOXOJUMBIX Pa3/iesioB,
* OTCYTCTBUS HEOOXOIUMOT0 rpauueckoro MaTepHana,
* HEKOPPeKTHOW UH(POpMaIin

JK3aMeH

Iomnyck K 9K3aMeHy MPU YCIOBHU C/Iaud BCEX MPAKTUUYeCKUX PabOT. IK3aMeH TIPOXOUT B (hopme
OTBETOB Ha 3 BOMPOCa 3K3aMEeHAIMOHHOTO OusieTa. DK3aMeHalMOHHBIE BOTIPOCKHI BXOASAT B cocTaB YMK
JWCLUIUIVHBIL.
Kputepuu onjeHku:
- OLIeHKa «OT/IMYHO» BBICTAB/ISIETCST 00yYaroleMycsi, eC/TU OH TIOTHOCTBHO OTBETU/T HA BOTIPOCHI
3K3aMeHaIMOHHOTO Ou/eTa M MpaBUIbHO OTBETHIT Ha 3 BOTPOCA 10 COZeP>KaHUI0 Kypca.
- OLIEHKA «XOPOIII0» BLICTABJISETCSA 00yUarOIEMYCs, eCJTH OH He MOTHOCTBIO OTBETHJT Ha BOTIPOCHI
9K3aMeHAIMOHHOTO OU/ieTa U MpaBUILHO OTBETHII XOTS Obl Ha O/IMH BOMPOC 110 COJIEP>KAaHHIO Kypca.
- OL|eHKa «Y/I0B/IETBOPUTEJIHLHO» BBICTAB/ISIETCSl 00yJaromeMycsi, eC/Id OH He OTBETU/I Ha OZIMH U3 BOTIPOCOB
5K3aMeHalMOHHOTO OW/leTa, a Ha OCTa/IbHbIE BOMIPOCKHI OM/IeTa He TIOTHOCTBIO /IJaHbl OTBETHI.
- BO BCEX /IPYTUX CIy4asiX 00y4daroleMycsl BBICTAB/ISIETCS OL[eHKA «HEYIO0BIeTBOPUTETBHO.,
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Pa3pen 1. BeicokoTemneparypHbie Ortuet 1o
4 8 |KoMNO3MLMOHHBIE MaTepHaJIbl C 58 | 23 | 15 8 35 35  |[pakTU4ecKoMmy
yIJIEpOAHOI MaTpHIieil. 3a[jaHUI0
Pa3pen 2. BeicokoTemneparypHbie Ortuet 1o
4 8 |KOMNO3MLIMOHHBIE MaTepHaJIbl C 86 | 42 | 24 18 44 65  |[pakTHUecKoMmy
KepaMHuecKou MaTpuieil. 3a/laHUI0
Bcero 3a 8 cemectp 144 | 65 | 39 26 79 100
Bcero no gucuinHe 144 | 65 | 39 26 79 100
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Kputepuu oneHuBaHus

IICK-4.1

Bonpocbl omKkpbimoz2o muna:

Nel Mo Kako¥ TeXHOIOTUM TIPOBOAUTCS Ta30dasHast UHOUIBTPALIKS TIOPUCTOTO
nonydabpukara f1s onyueruss Y YKM?

Ne 2 Uro o3Hauaet 3amuch Marepuasna Cf-SiC?

Ne 3 CKonbKo cyiriecTByeT Meto10B ronyueHus KMK 110 »kugkodasHoi TeXHOIOTUn?

Ne 4 Eciu Mmogysis yripyrocty BosiokHa ripu pactsokeHn KMK MeHblle, ueM MOZYJ/Ib
MaTpHLIbl, TO TIPU  yBeIMYeHre 00beMHOM /101 BOJIOKHA TIPOUCXOANT ...

Ne 5 Kakumu metopamu nosydaroT SiC-BosioKHaA?

Ne 6 Kakumu metogamu nonyvarot Al203-BosiokHa?

Ne 7 Kak nonyuaercsa SiC-marpuna anss KMK o texnonoruu PIP?

Ne 8 UYTo Takoe «MOKpBIi» CTI0C0O HAMOTKH?

Ne 9 Kakue cTpykrypHbIe (akKTOPBI BIUSIOT Ha (PHU3UKO-MeXaHWYeCKHe XapaKTepUCTUKH
BbICOKOTeMIIepaTypHbIXx KM?

Ne 10 Kakoi1 TexHonoruueckuii metoz nonyuenuss KMK (ripy Ucronb30BaHUM UE€HTUUHBIX
apMHPYIOLIMX BOJIOKOH) 00ecrieuyrBaeT HaubOJIbLIYIO IIPOYHOCTE.

Bonpocsbl 3akpbimozo muna:
Ne 1 [1pu noBbIieHny Temneparypsl o 10000C

A) TIPOUYHOCTHBIE XapaKTePUCTUKKU KepaMoMaTrpuuHoro KM pactyT
B) »kecTKOCTHBIe XapaKTepUCTUKK KepaMoMaTpuuHoro KM pactyt
B) npouHOCTHBIE XapaKTePUCTUKH KepaMoMaTpuuHoro KM cHmwkaroTcs

I') >keCcTKOCTHBIe XapaKTepUCTHKU KepamomarpuuHoro KM cHmkaroTcst
Ne 2 Yrnepog-yrnepozgsslie KM nosyyvaroT cieiyroLmMu MeTofaMu

A. TepgodasHbm

b. XKugkoda3zHbim

B. T'a3odazabim

I'. KoMOHHUpOBaHHBIM (TBepAodhasHbIM +HXKUIKO(DA3HBIM)
. KombunrpoBaHHBIM (TBepA0da3HbIM +Ta30(a3HbIM)

E. KoMOnHMpOBaHHBIM (KHAKO(ha3HbIM+Ta30(a3HbIM)
Ne 3 BricokoTemmneparypHasi 06pabotka YYKM HyKHa Ji1sI

A. yIIJIOTHEHUS] MaTPHULIBI
b. BCKpbITUA ITOP
B. noBblIeHUs] KOHEYHOU POYHOCTH

I'. noeeienus mopysns FOHra
Ne 4 ITpu xxugkodasHom MeToze nonyueHuss Y YKM Haubosbliiee ipuMeHeHWe HaLLIA

A. ®enondopmanbieruHble CMOJbI
b. TepmoruiacTuuHble TTeKu

B. TlonmuumuHbIE CMOJIBI

I'. OrokcuaHbBIE CMOJIBI

. TlomuadupHbIe CMOJIbI
Ne 5 [ nnoBeIeHys W10THOCTUA Y Y KM npUMeHsIIoTCS
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

A. TepMobapuyecKue TIpoLeCChl
b. IMKIMUeckyie TIPOLIECCHI «TIPOTMTUTKA-0TBEeP>KAeHHe TTUPOTIA3»
B. KoMOMHUpPOBaHHBIE MTPOLIECCHI

I'. ropsiuee mipeccoBanue
CKOpOCTb OCaXK/IeHHs TTUPOYT/iepo/ia TIpy ra3odasHoi MHPWILTPAluK 3aBUCUT OT

A. TeMriepaTypbl ra30BOi CpeJibl
b. xkoHLIeHTpaLuK peKypcopa
B. Hanuuus TpaHCIOPTHOIO rasa

I'. mepemnaga faByeHUst MeX/y CTEHKAMU U3/|e/IUs
Ins YYKM c TemniepaTypamu ux skcrutyaraiuu 6onee 1500 0C UCmomb3yroT
C/lelyt0LIHe JKapOCTOMKHe TTOKPBITUS

A. bopumo-MeTanInyeckyie
B. cTek/mocHMIMHBIe HA OCHOBe AUCHIHLIMA MOMO/eHa U 60pPOCHIMKAaTHOTO CTeK/Ia
B. KapOuioKpeMHeBbIe

I". 6opuoKapOuaHbIE
st monyyenust KepamoMarpuuHbix KM ¢ SiC-MaTpuiieii UCTIONB3YIOT

A. yrnepojiHbie BOJIOKHA
B. Mon1baeHoBEIe BOIOKHA
B. KapOui0KpeMHHEBbIE BOJIOKHA

I'. candvpoBbIe BOJIOKHA

1.  CywectsyeT cieaytoiee KoanyectBo MetofoB nonyuyenns KMK no »xuzpkodasHoi
TeXHOJIOTUU

Al
b.2
B.3

I.4
1.  Cawmble HU3KyO nopuctocTs uMetoT KMK, rony4yeHHbIe M0 TeXHOJIOTUU

A.CVI

b. PIP
B.LSI

I. CVI+PIP

. CVI+PIP CVI+LSI
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